Interaction of glutamine 165 in the fourth transmembrane segment of the human neurokinin-1 receptor with quinuclidine antagonists.
Substance P binds to and activates the neurokinin-1 receptor with high affinity, thereby modulating several neuronal pathways including pain transmission and neurogenic inflammation. Several high affinity non-peptide antagonists have recently been described. To elucidate the molecular interactions specific for binding to the neurokinin-1 receptor, site-directed mutagenesis has been utilized to identify amino acid residues that interact directly with antagonists. Glutamine 165 in the fourth transmembrane segment was shown to be critical for the binding of CP-96,345 but not SR140333. Analysis of quinuclidine analogs suggests that glutamine 165 interacts with the C-3 heteroatom in this class of antagonists, probably through a hydrogen bond. Glutamine 165 also plays a minor role in the binding of peptides and RP67580. In contrast, serine 169 was determined to be critical for the binding of RP67580. These data indicate that residues 165 and 169 in the fourth transmembrane segment, along with residues in the fifth, sixth, and seventh transmembrane segments as demonstrated previously, form the non-peptide antagonist binding site in the neurokinin-1 receptor. Furthermore, the antagonist binding site overlaps with the binding site for peptide agonists in the fourth and seventh transmembrane segments.